Objective: The aim of our study was to propose a solution for rationalizing requests for ultrasound examination and CT scan in suspected acute appendicitis, based on use of the Alvarado score. Patients and Methods: We included in our study all patients consulting for pain of the right iliac fossa, whatever their age and sex, who had been diagnosed with acute appendicitis and who had undergone appendectomy. We used the Alvarado scoring system, based on clinical items and laboratory measurements, to diagnose appendicitis. Results: One hundred eleven patients, of whom 77 were men (69.4%) and 34 were women (30.6%), with a sex ratio of 2:2.6, were included. Mean age was 31.29 ± 1.31 years, with a range of 1 to 81 years. The diagnosis of definite appendicitis was established in 54 patients (48.6%). Abdominal ultrasound examination had been performed in 80 patients (72.1%). It established a diagnosis of appendicitis in 69 patients (86.2%), while in 11 patients (13.8%) the appendix was described as normal or was not visualized. Conclusion: Our study demonstrated good agreement between preoperative diagnosis and the result of the Alvarado score applied a posteriori. Ultrasound was not always contributory to the diagnosis of acute appendicitis. It could be reserved for patients whose clinical and laboratory score indicated that appendicitis was unlikely.
Introduction
Acute appendicitis is the most common surgical emergency [1] . The diagnosis, classically considered to be clinical, is simple in the typical form of appendicitis but in certain cases it may require abdominal ultrasound, or even abdominal CT scan.
Performance of imaging investigations raises two problems in developing countries of the sub-Saharan region. The first is related to the inadequate technical facilities in most rural areas and in some urban areas. The second is related to the financial and also geographical accessibility of these investigations, even when they are available. For these reasons, their prescription often leads to extra expenditure that is a burden for disadvantaged populations who have no health insurance coverage. This may lead to a delay in diagnosis, a source of complications which can be fatal [2] . On the other hand, over-diagnosis of appendicitis may lead to unnecessary appendectomy, exposing the patient to the risks of complications inherent in any surgical procedure.
In order to avoid these complications and decrease the frequency of unnecessary laparotomies, several scores based on clinical and laboratory findings, and inexpensive to perform, have been proposed. The Alvarado score is the most well-known [3] but it is little used in routine practice in Burkina Faso. It has been compared and compared with other scores in adults, and it alone seems to meet all criteria (white appendectomy rate < 15%, perforation rate < 5%) to validate its use [4] .
The aim of our study was to propose a solution for rationalizing requests for ultrasound examination and CT scan in suspected acute appendicitis, based on use of the Alvarado score.
Materials and Methods
This multicenter prospective descriptive study was carried out over one year, from March 1, 2013 to April 30, 2014, in seven healthcare facilities in the city of Ouagadougou, Burkina Faso. These facilities included two reference hospital centers: the Centre Hospitalier Universitaire Yalgado Ouedraogo and the Centre Hospitalier Universitaire Blaise Compaoré; a church-run medical center: the Schiphra Medical and Surgical Center; and four private clinics managing surgical emergencies. We used a consecutive serie, including all patients who had consulting for pain of the right iliac fossa, undergone appendectomy for a diagnosis of acute appendicitis, whatever their age and sex.
The data were collected from the registries of admissions, patient records, operating reports and histological examination results. Epidemiological, clinical and paraclinical variables were studied (leukocyte count, ultrasound examination of the abdomen and pelvis). The data were collected after the surgical procedures. Elevated temperature was considered as body temperature above 37.3˚C and leukocytosis as a leukocyte count greater than 10,000/mm 3 . The diagnosis was definite appendicitis if pain in the right iliac fossa was associated with ele- Abdominal and pelvic ultrasound examination was performed using surface probes. The diagnosis of acute appendicitis was suggested when the cross-sectional diameter of the appendix exceeded 6 mm on ultrasound examination.
We used the Alvarado scoring system. This score is based on clinical items and laboratory measurements, to diagnose appendicitis: three symptoms, three signs and two laboratory findings. Patients with a score of 1 -4 were considered very unlikely to have acute appendicitis. Those with a score of 5 -6 were considered to have a compatible diagnosis and where regulary reviewed. Those with a score of 7 -8 were considered to have a probable acute appendicitis and those with a score of 9 -10 were considered to have an almost definite acute appendicitis and were submitted to operation. The items of this score are detailed in Table 1.
The Alvarado scoring was calculated postoperatively for each patient. It did not influence the diagnosis.
Results
We collected the data of 111 patients, with a sex ratio of 2.6. Mean age was 31.29 ± 1.31 years, with a range of1to 81 years.
In all patients, the reason for consultation was abdominal pain in the right iliac fossa. Mean duration of pain was 3.5 ± 0.4 days. In 57 patients (51.4%), the duration of pain was between 2 and 4 days. The patients' mean temperature was 37.86˚C ± 0.69˚C (range 36˚C to 40.1˚C).
Eleven patients presented with pain only. The socio-demographic and clinical characteristics of the patients are summarized in the Table 2 . Table 3 presents the Alvarado score in patients with definite appendicitis and Table 4 presents the score in those with suspected appendicitis. The Alvarado score according to sex is presented in Table 5 . Abdominal ultrasound examination had been performed in 80 patients (72.1%). It established a diagnosis of appendicitis in 69 patients (86.2%), while in 11 patients (13.8%) the appendix was described as normal or was not visualized.
The ultrasound results according to the Alvarado score are presented in Table 6 .
The seat of the appendix was mostly laterocaecal, in the normal position in 65 patients (65.8%). The others sites are shown in the Figure 1 . Histopathological study was carried out in 62 patients (55.9%). The appendix were mainly catarrhal or phlegmonous in respectively 40.5% and 35.1% of cases. Figure 2 represents the different histopathological types of appendicitis observed.
Discussion
The diagnosis of acute appendicitis is a clinical one, but ultrasound examination is useful in doubtful cases [5] . Clinical diagnosis is often difficult because of the variability of the symptoms. In these cases, diagnostic precision is often increased by medical imaging investigation (ultrasound or abdominal and pelvic CT scan) [6] . Ultrasound is the imaging investigation most often prescribed in our setting to establish a positive diagnosis of this condition. For patients who have no health insurance coverage, routine prescription of this investigation leads to extra expenditure that is often a financial burden for them and may lead to delay in management. In Burkina Faso, the gross monthly income is US$56 (30,800 CFA francs) [7] . The cost of abdominopelvic ultrasound ranges between US$14 (7500 CFA francs) in public healthcare facilities to US$28 (15,000 CFA francs) in private facilities.
In our study, ultrasound examination documented acute appendicitis in 69 patients (86.2%). Several studies have affirmed that if the patient presents with a typical clinical picture of appendicitis, ultrasound investigation is not of use [8] .
It may delay surgery and increase the risk of complications [9] . The principal limitation of ultrasonography is that a negative result does not refute the diagnosis of appendicitis. This is confirmed by our findings, as in 11 patients (13.8%) the appendix was normal or was not visualized, whereas acute appendicitis was discovered preoperatively.
Wade et al. [10] reported that 24% of patients had ultrasound study that was considered normal. Ahalli [11] in a study in Morocco showed that ultrasound Clinical or clinical and laboratory scoring systems have been proposed to predict the diagnosis and the patient's prognosis. The Alvarado score which we used in our study is valid for children as well as for adults, although scoring systems have been developed for children only and have been tested by some authors [12] [13] . Its aim is to avoid as much as possible unnecessary appendectomies due to false positives and also to reduce appendicular perforations when the diagnosis is made at a late stage [3] .
Several studies have shown that when the score is less than 4 (diagnosis of unlikely appendicitis), the probability of discovering an acute appendicitis is very low [14] [15] [16] . In our study, 26 patients had a score less than 4, and none of these had definite appendicitis. Twenty-one of these patients had undergone ultra sound examination. Sixteen of them had catarrhal or phlegmonous appendicitis. In the same group of patients with a score less than 4, five patients had normal ultrasound findings. We note that in this instance, ultrasound study confirmed the diagnosis of appendicitis in cases where the clinical presentation was doubtful. In all, 5 of a total of 111 patients had neither definite appendicitis nor ultrasound findings in favor of acute appendicitis. Nevertheless, a definite diagnosis of acute appendicitis was established preoperatively. Empirical self-medication from the earliest signs of the condition may have attenuated its manifestations, especially as for the majority of patients (51.4%) the pain was of about 3 days duration. Mitsingou et al. [17] have shown that self-medication was responsible for the rather nonspecific clinical pictures and laboratory findings in the course of appendicitis. In Mali, Traoré et al. [17] observed that before their admission for acute appendicitis 71.5% of patients had received medical treatment, whether self-medication or care in another medical facility.
When the Alvarado score is 5 or 6, investigations need to be pursued by complementary tests, in this instance ultrasound. Our results show that of 25 patients in this group, 24 had ultrasound findings in favor of appendicitis and only one patient had findings considered as normal. These results support the use of ultrasound in doubtful or atypical cases.
When the Alvarado score is greater than 6, as the diagnosis of acute appendicitis is probable, the patient requires emergency surgery. Prescription of another ultrasound examination was not useful in the 34 patients (42.5%) in this group in our series, where the clinical signs were sufficiently suggestive of acute appendicitis. In 29 of these patients (85.2%), ultrasound findings agreed with the clinical picture, but for the remaining 5 the findings were considered as normal and could have led to delay in treatment. In the present instance, clinical features and laboratory results were taken into account and treatment was not delayed.
In our series, we found a highly significant association between sex and the Alvarado score (p = 0.002). Men were 11 times more likely to have a high score than women. Several authors have drawn attention to male predominance in acute appendicitis [18] [19] . However, it is important to note that acute appen-Open Journal of Medical Imaging dicitis is not a sex-related condition. Moreover, the diagnosis seems easier in men, as in women right pelvic pain can suggest several gynecological disorders which contribute to confusing the diagnosis. The practitioner should be more inclined to request ultrasound or CT scan when appendicitis is suspected in a woman.
The limits of our study are related to the bias of retrospective studies (incomplete files or missing details). It should be noted that self-medication, frequent in common practice by the use of analgesic, antipyretic or antibiotic in front of a painful abdominal symptomatology can generate a bias for the calculation of the Alvarado score. The histopathological analysis of the appendages was not systematically performed because the costs are usually borne by the patients.
Conclusions
Our study demonstrated good agreement between preoperative diagnosis and the result of the Alvarado score applied a posteriori. All patients with an Alvarado score that was compatible with probable or highly probable appendicitis indeed had appendicitis confirmed by gross examination during the surgical procedure.
Ultrasound was not always contributory to the diagnosis of acute appendicitis.
It could be reserved for patients whose clinical and laboratory score indicated that appendicitis was unlikely.
In our practice setting, use of the Alvarado score could be a good alternative to imaging to help decide whether or not surgery is indicated. It would avoid not only useless expenditure, often a burden for these populations, but also delays in management of these patients, delays which can lead to life-threatening complications.
